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@ P-au4)hophenyl carbonates and detergent compoalttona contalntoQ tfient 

® This disclosure relates to novel compounds of 

the class of the p-sulphophenyl carbonates, viz. 

mono-p-sutphophenyl carbonates derived from 

elhOKylated alcohols «id bis-p-sulphophenyl cficar- 

bonalBS derived from alkane diols and poly(ethylene 

glycols). The novel compounds are efficient bleach- 

Ing activators. The disclosure also relates to deter- 
gent additives and detergent compositions wherein 
^Ithe novel compounds are contained. 
^ This disclosure relates to novel compounds of 
^^Ihe dass of the p-sulphophenyl carbonates, viz. 
^mono-p-sulphophenyl caribonates derived from 
^elhOKylated alcohols and bis-p-sulphophenyl dlcar- 
Obonales derived from alkane dlols and poly(ethytene 
•^glycols). The novel compounds are efficient bleach- 
^^ing activators. The disclosure also relates to deter- 
Ogent additives and ototergent compoisitions wherein 
^ the novel compounds are contained. 
lU 
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P-sulpltophenyl earbonalfts and detergent compositions and detergent additives containing these 

compounds 



The Invention reletes to a compound of the 
general stnictund formuia: 



K 4 — 0 - C - 0 




where H represents an organic group. M*** a catlont 
and m a natural number. The invention also relates 
to a detergent composition and a detergent ad- 
ditive in which this compound is used as blesching 
activator. 

A compound of the type indicated above and 
similar compositjons are disclosed in United States 
Patent Specification No. 3 272 750. It describes the 
use of such a compound, where m has the value of 
1, as bleaching activator in comtrination with con- 
ventional bleaching agents, such as percarbonate 
and pertxsrate in order to oErtain sufficient bleach- 
ing action in the removal of stains from textile 
materials at a temperature of 60*C or tower, as 
usually applied in modem washing machines; at 
such a temperature the conventional bleaching 
agents are not or insutliciently active without the 
use of activators. 

Said pident specification describes bleaching 
activators of the general fonnula RtO.CO.ORt, 
where Ri represents an electron attracting group 
and Ri is a substituted or unsuk)stituted alicyl group, 
aryi group or allcycUc group; as electron attracting 
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groups are mentioned the p-sulphophenyl group 
and the p-carboxyphenyl group. As p-sulphophenyl 
carbonates s^d patent specification specificalty 
mentions compounds where Rt Is a methyl, ethyl, 
n-propyl, n-butyl, phenyl or benzyl group and the 
sodium ion is used as counterlon. These prior art 
compounds, however, have not found any commer- 
cial application. 

The Invention has for its object to provide novel 
compounds of the class of the p-sulphophenyl car- 
bonates which as compared with the p-sul- 
phophenyl cart)onates known from the ai)ove-men- 
tioned patent specification are just about as effec- 
tive or even more effective. Moreover, their bleach 
activating action is superior to that of 
tetraacetylethylenediamlne (TAED), which at 
present is the most widely used commercial 
bleaching activator. 

The compound according to the invention is 
characterized in that m has a value not higher than 
2, where. 

when m » 1 , R con^esponds to the general formula: 



where R* represents an allcyl group containing 1-8 
carbon atoms mi n has a value of 2-3, and 



40 



when m=s2. R represents an alkylene group con- 
taining 2-14 carbon atoms or con^esponds to the ^ 
general formula 
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I phase value of 0-10. 
Tti8 earlier^ non-prepublished European Patont 
Appicallon No. 0 166 571 describes a great many 
bleaching activators of the general formula [RXk 
AL> ^N^ievein 

m has a value of 1 or2 
Xm^f represent 0 

o 

A may represent -{CHt)^ c - with z being an 
rllromOtD2 



TO 



Lmay r^xesent a p-oxybenzenesulphonate 



R may rapresent an ethoxylated C,-C» hydrocartyyl 
group with one or more EO units . e^)edaiiy C^r 
C» aikyl with above about 3 EO units, espedaily 5- 
15 EO units. 

Said Patent Application, however, does not die- 
close any of the compounds of the present Inven- 
tion. 

The present compounds may be dhfided into 
mono-o^jlphophenyi carbonates (m°t) and bis-p- 
sulphophenyl dicsrbonates (ma2) (see general 
stnjcturai formula I). 

In the case of the mono-p-sulphophenyt car- 
bonates R In the general structural fonrmila la to 
correspond to 



16 



where R' is an allcyt group containing 1-8 carbon 
atoms and n has a value of 2-3. The aUcyi group 
may be linear or branched. As examples thereof 
may be mentioned methyl, ethyl, n-butyl, 2-ethyl- 



so 



SB 



hexyl and n-octyl. In the case of the bis-p-sul- 
phophenyl cficarbonates R in the general structural 
fonmla is an aUcyiene group containing 2-14 car- 
bon atoms or a group of the general Ibrmula 



-Cttz - Ctt2 



0 - CM2 - Cli2 —^-0 - Cli2 - CM2 - 



whero p has a value in the range of 0-10. The 
aOcylene group may be linear or branched. Bcanv- 
ples thereof include ethylene, propylene, 
trimethylene. tetramethylene. hexamethylene. oc- 
tamethylene and decamethylene. 

Bomples of suitable cations aro aikafi met- 
al Ions and the ammonium ion. Prefsrably, 
represents a sodium ion or a potassium ion. 

Of the compounds according to the invention 
the bis-p-sulphojahenyl dicarbonates are prefened. 

The present compounds may be prepared in a 
known manner by converting an alcohol or a cfiol 
with phosgene into a chlorofonmata or bis-chiorofbr- 
mate which Is subsequently reacted with 4-hydroK- 
ybenzenesulphonic add in the presence of, say, 
sodium hydroxide to fbmn the p-su!phophenyl csr* 
tXNiate desired. 

As examples of alcohols which may be used in 
the preparation of the present mono-p-sul- 
phophenyl carbonates may be mentioned 
diethylsne glycol monomethyl ether, ethoxylated - 
(2E0) n-butanol. ethoxylated (3E0) n-butand, 
ethOKytated (3E0) 2-ethyl hexanoi and ethoxylated 
OEO) n-octanol. As examples of diols that may be 
used in the preparation of the present ble-p-sul- 
phophenyl dicarbonates may be mentioned 1,2- 
ethanedioi (glycol). 1.2-propanedlol (propylene gly 
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od), 1,&i>ropane(ftol, 1.4-butanedlol, 1,5-pen- 
tanecfid l.6-hexanediol. l^^ictanedioi, l,lO-de- 
canedBol. 1,12-dodecanecfiol. diethylene glycol, 
triethyiene glycol, tetraathylene glycol and pdy- 
(ethylene glyools) having molecular mkgjtiti of 200, 
300 and 400. 

As mentioned above, the compound according 
to the invention is an effective bieach acthmtor. The 
compound is therafbre advantageously inoorporal- 
ed Into a sold detergent oompositkxi which. In 
addition to the bieach activator, contains a bleach- 
ing agent which under afkaline conditions ger>- 
erates hydrogen peroxide, and a surfactant Also 
mixtmes of the present compounds may be used 
to that end. 

The amount of bleaching activator in the 
present detergent composition is preferably so 
chosen that the molar ratio to the activator of the 
hydrogen peroxide latent in the bleaching agent is 
Intherangeof 1:1 to20:l. 

Examples of suitable, commonly used bleach- 
ing agents include aSkaR metal percarbonates, per- 
borate, perstficate and perpyrophosphate. 

Sulteble surfactants for use In the present com- 
position are the anionic, non-ionic and amphoteric 
surface active agents generally employed for this 
purpose. As examples thereof may be mentioned 
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soaps of synttettc and natural tatty acids» alkyi 
benzene $ul ph on a te s > aliphatic suiphonatas* fat^ 
alcohol sulfditiBSr su^ihates of atoxylated fatty 
aicohois. adtttttet products of ethylene oxide to 
fatty alcohols, ethyl^)e c»dda/propy)ene oxide 
copolymers and cart^oxyl group-, sulphate group-or 
sulphonate group-cont^ning tietaines. 

In addition to a bleaching agent, a bleaching 
acSvator and a surfactant the present composition 
may contain the additives usually employed for 
solid detergent compositions, such as sequestering 
agents, fillers, builders, enzymes, fluorescent and 
optica brightening or whitening agents, dirt sus* 
pending agents and foam suppressors. 

in actual practice the detergent composHlon 
according to the invention may be in a form vary- 
ing from powdered to granular and may be pre- 
pared by methods Imown in the art. such as cry- 
stallization or spray drying of an aqueous slurry or 
mechanical mixing of the substances. The bleach- 
ing activator according to the invention may bQ 
applied as such, or while provided on a carrier 
material. Examples of suitable canler materials are 
sodium chloride, potassium chloride and sodium 
sulphate. Coated particles are also contemplated - 
(see below). 

The present bleaching acth^ator may also be 
added separately, in tiie fonn of a detergent ad- 
ditive containing tiie bleaching activator and a car- 
rier material, to aqueous wash liquor containing at 
least a surfactant and a hydrogen peroxide gen- 
erating bleaching agent To tills end the bleaching 
activator may preferably be applied in the form of 
powder provided on a solid canier, such as sodium 
chloride, potassium chloride or sodium sulphate, or 
in tiie form of a solution or dispersion. The bleach- 
ing activator may also be used in tiie form of 
coated particles; examples of suitable coating ma- 
terials are (etiioxylated) fetty acids and poly- 
(ethylene oxide). AltemaHvely. the bleaching activa- 
tor may have been introduced into a sachet or 
combined witii a flexible substrate, as described for 



acyl group-containing bleaching activators In Eu- 
ropean Patent Specification No. AI-120591. Such a 
detergent additive may also contain mixtures of tiie 
present bleaching activators and otiier active wash- 

5 Ing agents. As far as tiie latter agents are con- 
cerned tiie choice of them is of course dependent 
on tiie compatibility witii tiie present activator. This 
is of special importance when tiie additive is used 
in tiie fbrni of a solution or dispersion. 

70 The following examples serve to illustrate the 
invention. All percentages in tiiem are by weight 



Example 1 

IB 

In tills Example a description is given of a 
general procedure used for preparing tiie present 
compounds. The scheme below gives tiie reaction 
conditions and the reaction results for seven com- 

20 pounds. 

To a stinted solution in 100 g of water of 0,1 
mole of sodium 4-hydroxybenzene sulphonate 
dihydrate and 0.1 mole of sodium hydroxide tiiere 
was added dropwise over a period of 5-10 minutes 

28 0,11 moles of chlorofontiate (in the case of Com- 
pounds 1 and 2) or 0,055 moles of bl- 
schlorofbrmate (in the case of Compounds 3-7) at a 
temperature not higher tiian 20^*0. Stirring was 
continued at a temperature between 20* and 30*C 

30 until a dear reaction mixture was obtained. Subse- 
quentiy. voiatiles (including water) were removed 
by evaporation In vacuo (1.5 mbar, 30*C). The 
solid mass obtained was finally dried at 35'C until 
its weight remained constant 

36 All products were isolated as white powders 
and their structure was confirmed by IR and NMR 
analyses. NMR analysis was also applied to deter- 
mine the contents of tiie active compounds using 
p-toluenesulphonic add as tiie reference com- 

40 pound. The yields were calculated on the amount 
of sodium 4-hydroxybenzene sulphonate. 
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Schrat 



CoBpound No* 



0 

n 

K-0-(CH2-Cli2-0)2 - C - 0 



reaction 
tlae (aln) 



I 
2 




CU3 

n~Ci»H9 



5 
5 



content 



81,2 
84,9 



yield 



94,5 
99,3 



Command Mo. 




0 0 

n It 

0 - C -0 - (CM2)n - 0 - C - 0 




reaction 
tim (aln) 



content 



SOsHa 
yield 



3 
4 
5 



2 
4 
6 



10 
45 
60 



71,5 
78,6 
81.0 



84,8 
96,6 
99,7 



MaOjS 
Confound No 




0 0 
B II 
0 - C - 0 - (Ctt8-UU2-0>p - C - 0 




p 



reaction 
tlae (aln) 



content 
(*) 



SUaNa 



yield 
(%) 



6 

7 



2 
4 



15 
40 



77,1 
79,2 



95,9 
95,1 



G(ampie2 

The Compounds 1-7 described In Example 1 
were tasted for their bleach activatins acdon as 
follows* 

bnldlal GrOn pieces of test doth (from the 
laundry research institute Krefeld, W-Gennany) of 
5x5 cm were treated for 30 minutes at 40*C and 
60*C with ISO ml of an aqueous (5* GH) solution 
containing per litre 5,16 g of a standard detergent 
0,69 g of sodium perborate and 2.5 or 1,25 mmoles 
(see below) of bleaching activator. The standard 
datargent was of the following composition: 
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sulphonatB; 

2^ elhoxytatod (14 EO) talc alcohol: 

ZJS% sodium soap C»,^ 74-78% Om^ 

43,7% sodium trtphosphate; 

7,5% socflum silicate (SiO, : NsiO - 3,3 : 1); 

1,9% magnesium siUcats: 

1,2% cartxixymelhyl cellulose: 

03% sodium ethylene diamine tetraacetate: 



a% sodum linear alkyi (average Ci) benzene 
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directed perpendicular to the piece of doth. The 
value found was compared with that determined on 
a piece ,of cloth washed under similar conditiona 
but without a bleaching activator pnssent in the 

6 wash solution and the difference expressed In the 
value AR; the higher this value, the better the 
bleaching action and. hence, tiie effectiveness of 
tt)e activator. 

The amounts of bleaching activator used were 

70 2,5 mmoles per litre of Compounds 1 and 2 and 
1.25 mnrK)l6S per iitre of Compounds 3*7. The 
values of AR fbund are given in the Table. 



Table 



Corqiound 


an (40''c; 


/^R (60''C} 


1 


3,5 




2 


6.5 


7,6 


3 


1,4 


2.5 


4 


^ 2,8 


3.8 


5 


4,7 


5,5 


6 


1,8 


2,6 


7 


3,0 


3,0 



0^3% Qptictf whibankig. agent for cotton (stilbene 
t5n»)f 

2t% sodium suiphate; 
9v7% 

Subsequentty, the ptoces of dotii were rinsed 
in tap water and dried to tiie air. The amount of 
colouring agent left on each piece of clotti was 
determined witii tiie aid of a reflectometer by mea- 
suring tiie light reflected in all directions at an 
angle of 45* of a beam of tristimulus t>lua light 



In comparative experiments carried out using 
2.5 mmoles per litre of sodium p-sulphophenyl 
etiiyl carbonate and sodium p-sulphophenyl n-butyl 
carbonate, which are bottt bleaching activators ac- 
cording to U.S. Patent Specification 1^. 3 272 750. 
values of ranging from 0.5 to 6,8 at 40^C and 
from 1.5 to 7.9 at GO'^C were found. In anottier 
comparative experiment carried out u^ng 1.25 
mmoles per litre of tetraacetyletiiyienediamlne - 
(TAEO) tite AR values found were 0 at 40''C and 
t.5at60<>G. 



From tills Example it follows that tiie bleaching 
activators according to the invention are about as 
35 or more effective tiian prior art p-sulphophenyl 
alkyi carbonates and timt tiiey are superior to 
TAED. 



40 Claims 

1. A compound of tiie general structural for- 
mula: 




where R represents an organic group, M*^ a cation 
and m a natural number, characterized in tiiat m 
has a value not higher tiian 2. where when m^l. R 
corresponds to ttie general formula: 55 
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where R* represents an allcyi gnx4> containing 1^ 
cartion atoms and n has a vakie of 2-3» and 

when m°2. R represents an alkyfene group con- ro 
talning 2-14 catton atoms or conresponds to the 
general formula: 



-Cli2 - Cli2 0 - CH2 - Ctt2 — 0 - Ctt2 - Ch2 - 



where p has a value in the range of 0 to 10. 

2. A detergent additive comprising a bleaching 
activator and a carrier material, characterized in 
that the bleaching activator is a compound accord- 
ingtodaim 1. 

3. A detergent additive accordlr^ to daim 2, 
c ha racteri z ed in that the carrier material is sodium 
chloride, sodium sulphate or a mixture thereof. 

4. A solid detergent composition containing a 
surfactant, a bleaching activator, and a bleaching 
agent which generates hydrogen peroxide under 



aPcaline conditions, characterized In that the 
bleaching activator Is a compound according to 
claim 1. 

Claims for contracting state AT 

1. A process for the preparation of a compoimd 
of the general fdnnula 



so 



where R represents an organic group, M"* a cation 
and m a natural number, characterized in that m 
has a value not higher than 2, where when m«1, R 
oonesponds to the general fbnmula: 



where R' represents an alicyt group containing 1<^ so 
carbon atoms and n has a value of 2«3, and 

when m-2, R represents an aiicylene group con- 
taining 2-14 carbon atoms or conresponds to the 
general formula: ss 
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where p to a In the rvigs of 0 to 1 0. 

Z A detBfgent additive comprising a bleaching 
activator and a canrrer material, characterized in 
that the bleaching activator is a compound pre- 
pared according to the process of claim 1. 

3. A detergent additive according to claim 2. 
characterized in thd the carrier material Is sodium 
chloride, sodium sulphate or a mixture thereof. 
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4. A solid detergent composition containing a 
surfactant a bleaching activator, and a bleaching 
agent wfilch generates hydrogen peroxide under 
alkaline conditions, characterized in that the 
bleaching activator is a compound prepared ac- 
cording to the process of claim 1. 



16 



ao 



28 



30 



35 



40 



45 



80 



55 



8 



